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Abstract

The current study included several parts. The first part was about the
effect of gamma rays on the vegetative growth indicators of tissue cultures of
Portulaca oleracea. These indicators include vegetative growth, seed
germination percentage, average length of the shoot and root, efficiency of the
effect of gamma rays on callus induction, and fresh weight. The seeds were
exposed to gamma rays for several different periods of time (60, 120 and 180)
minutes in addition to the control sample. The current study proved the
stimulating role of gamma rays in the germination of Portulaca oleracea
seedlings. The highest seed germination rate was 95%, and the highest
percentage of total shoot and root lengths was 8.14 cm for the vegetative part,
and the total root length was 2.595 cm, compared to the standard samples, the
total shoot length was 6.980 cm and root length was 1.980 cm. The results
included in this study proved a positive effect of gamma rays on callus initiation.
The highest callus growth rate was 100% in the 180minute time period for node
and stem callus, and 66% for root callus. The first part included measuring the
protein accumulation rate; The results showed a clear effect in increasing callus
vitality and protein accumulation rates, as the concentration reached (825.14)
pg/ml for the callus of the nodes, and the highest concentration was for the
callus of the stems at a concentration rate of (702.2) pg/ml, while the callus of

the roots reached the highest percentage of protein (670.8) pg/ml.

The second part included measuring the rate of accumulation of active
compounds and effect of gamma rays on secondary metabolite compounds (2,6
Dimethoxyphenol) using High Performance Liquid Chromtography (HPLC)
technology for the callus of the nodes and the stem; as the highest percentage of
active compounds in callus of the nodes reached at a time period of 60 minutes
at a concentration of (0.671) pg/ml, and the highest percentage of the callus of
the stem was (1.043) pg/ml.



The third part included a statement of effect of gamma rays on the genetic
material and the emergence of new genetic patterns in plant tissues culture using
Real-Time PCR technology. In this study, a new genetic pattern for the FGPS2
gene was registered in the city of Mosul on the global gene site NCBI and was
given the identification code Gene Banks: GlueRN2

The fourth part included attention to the production of silver nanoparticles
(AgNPs) vegetatively and for the first time globally from the callus culture of

Portulaca oleracea.

Portulaca oleracea and a statement of the effect of the pH ratio of the
extracts on the synthesis process of silver nanoparticles. To prove the existence
of silver nanoparticles, and initially and initially, the color change property was
relied upon; The color of the reaction samples changed from clear to reddish
brown and light brown. Also, to detect the presence of silver nanoparticles, UV -
Vis spectrophotometer was used with absorption peaks ranging between (300-
450) nm. In addition, the scanning electron microscope was used to characterize
the silver nanoparticles produced from the reaction samples, which showed

nanoparticle bodies ranging in size from (27.5-21) nm.

The fifth part included a statement of the effect of silver nanoparticles
AgNPs prepared vegetatively from callus cultures on the bacterial activity of
Escherichia coli bacteria, as well as the possibility of integrating the
nanoparticles with plant extracts of callus cultures and measuring their
effectiveness against these bacteria in terms of measuring the diameter of
inhibition and according to the disk diffusion method. The nanoparticles proved
their efficiency in inhibiting the growth of Escherichia coli bacteria, as the
inhibition diameter ranged about 9 mm. Also, the result of the nanoparticles that
were combined with the plant extract of the nodes and the plant extract of the
stem was a positive and distinctive result with an inhibition rate of 22 ml. These
results were compared with the record of globally approved antibacterials for

Escherichia coli bacteria.



